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(54) INFRARED DETECTION ELEMENT AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high- 
sensitivity infrared detection element, using a bolometer 
layer, having a high resistance-temperature coefficient 
at room temperature and a low resistance value. 
SOLUTION: In this bolometer-type infrared detection 
element, having a light-receiving part supported by 
bridge parts on a silicon substrate, the light- receiving 
part includes a wiring layer formed so as to extend 
through the bridge parts to the light-receiving part, 
electrode parts electrically connected to the wiring 
layer, and the bolometer layer formed over the electrode 
parts. The bolometer layer comprises a layer, composed 
mainly of a prescribed NTC(negative temperature 
coefficient) thermistor material. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A wiring layer which is a bolometer type infrared detecting element which has the 
light sensing portion supported by a bridge part on a silicon substrate, and was formed so 
that this light sensing portion might be prolonged in this light sensing portion through this 
bridge part, An infrared detecting element, wherein this bolometer layer consists of a layer 
which uses NTC thermistor material as the main ingredients including polar zone 
electrically connected to this wiring layer, and a bolometer layer formed on this polar zone. 
[Claim 2]the above-mentioned NTC thermistor material MnDxOy (one or more sorts of 
elements chosen from a group which D becomes from nickel, Fe, Cr, and Co.) The infrared 
detecting element according to claim 1 consisting of an oxide material which uses 0.2< 
x<0.9 and y=(x+1.5) xdelta (0.7< delta<1.3) as the main ingredients. 
[Claim 3]The infrared detecting element according to claim 1 or 2 which the above- 
mentioned bolometer layer sets in part at least, and is characterized by being an 
amorphous state. 

[Claim 4]The infrared detection apparatus according to claim 1 or 2, wherein the above- 
mentioned bolometer layer contains one or more sorts of elements further chosen from a 
group which consists of Li and Cu as an alloying element. 

[Claim 5]A manufacturing method of a bolometer type infrared detecting element which 
forms a light sensing portion supported by a bridge part on a silicon substrate characterized 
by comprising the following. 

A process of forming a silicon oxide layer connected to this bridge part in which a process 
of forming this light sensing portion contains a wiring layer. 

A process of forming an electrode layer on this silicon oxide layer so that it may electrically 
connect with this wiring layer. 

A bolometer layer formation process which forms a bolometer layer on this silicon oxide 
layer and this electrode layer is included, this bolometer layer formation process — MnDxOy 
(one or more sorts of elements chosen from a group which D becomes from nickel, Fe, Cr, 
and Co.). A mixture of an oxide of Mn and an oxide of D whose ratio of a metallic 
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component is Mn:D=1:x (0.2< x<0.9) about a bolometer layer which uses 0.2< x<0.9 and y= 
(x+1.5) xdelta (0.7< delta<1.3) as the main ingredients. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to an infrared detecting element 
bolometer type [ using the resistance change accompanying the temperature change of the 
light sensing portion which absorbed infrared rays ], and a manufacturing method for the 
same about an infrared detecting element and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]Generally, in the infrared detecting element of a bolometer 
method, when a light sensing portion absorbs infrared rays, the temperature of a light 
sensing portion changes and the resistance of the bolometer layer contained in a light 
sensing portion corresponding to this temperature change changes. The intensity of the 
infrared rays which entered into the light sensing portion is detected by detecting change of 
the resistance of this bolometer layer as change of an electrical signal. Therefore, infrared 
detection sensitivity becomes high, so that the absolute value of a temperature coefficient 
of resistance (TCR) is so large that the temperature dependence of the electrical resistance 
of a bolometer layer is large. 

[0003] Drawing 4 is the sectional view of an infrared. detecting element which was indicated 
in the patent No. 2655101 gazette and in which the whole was shown by 200. In the 
infrared detecting element 200, the silicon oxide layer 202 is formed on the silicon substrate 
201. On the silicon oxide layer 202, the electrode layer 203 is formed at both sides. The 
bolometer layer 204 electrically connected to the two electrode layers 203 is formed on the 
silicon oxide layer 202 and the electrode layer 203. The bolometer layer 204 is formed from 
V0 2 . It is connected to a detector circuit (not shown) and the electrode layer 203 detects 

change of the resistance of the bolometer layer 204. On the bolometer layer 204, the 
protective film 205 which consists of silicon nitride, for example is formed. 
[0004]The cavity part 206 is formed in the silicon oxide layer 202 of the lower part of the 
bolometer layer 204. The metallic reflective layer 207 is formed on the silicon substrate 201 
in the cavity part 206. A field serves as the light sensing portion 210 on the cavity part 206, 
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and the temperature of the light sensing portion 210 changes with the infrared rays which 
entered into the light sensing portion 210. Corresponding to this temperature change, the 
resistance of the bolometer layer 204 provided in the light sensing portion 210 changes, 
and the quantity of the infrared rays which entered into the light sensing portion 210 is 
detected by detecting this in a detector circuit (not shown). It is reflected by the metal 
reflection film 207 and the infrared rays which penetrated the light sensing portion 210 enter 
into the light sensing portion 210 again. Thereby, infrared absorption efficiency is raised. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, in order to use it as an infrared 
detecting element of high sensitivity, the absolute value (|TCR|) of TCR which a bolometer 
layer has of more than 2.5-/deg. needs to be more than 3.0-/deg. preferably at a room 
temperature (298K). On the other hand, V 2 0 3 currently used as a bolometer material from 

V0 2 used as a material of the bolometer layer 204 of the infrared detecting element 200, or 

the former, |TCR| in the room temperature of Si, germanium, etc. is less than 2.5-/deg., and 
a high sensitivity infrared detecting element was not able to be produced in such materials. 
[0006]On the other hand, there are other thermo sensitive registers as a material from 
which resistance changes corresponding to change of temperature. The NTC thermistor 
(Negative Temperature Coefficient Thermistor) which has a negative temperature 
coefficient also especially in a thermo sensitive register is widely used for a temperature 
sensor etc. The thing more than 4.0-/deg. also has |TCR| in (for example, JP,10-12405,A) 
and a room temperature, and it is promising as a bolometer material. 
[0007]However, generally this NTC thermistor is used at the temperature of not less than 
300 ** to which resistance becomes low, and the resistivity (rho) in a room temperature is 
dramatically as high as 1 or more komegacm. For this reason, it was difficult to apply to the 
bolometer layer of the infrared detecting element used at a room temperature. 
[0008]Then, this invention aims to let the temperature coefficient of resistance in a room 
temperature provide an infrared detector which applied the NTC thermistor with low 
resistance to the bolometer layer highly, and a manufacturing method for the same. 
[0009] 

[Means for Solving the Problem]A bolometer type infrared detecting element whose this 

invention is characterized by that an infrared detecting element comprises the following and 

which has the light sensing portion supported by a bridge part on a silicon substrate. 

A wiring layer formed so that this light sensing portion might be prolonged in this light 

sensing portion through this bridge part. 

Polar zone electrically connected to this wiring layer. 

A layer to which this bolometer layer uses NTC thermistor material as the main ingredients 
including a bolometer layer formed on this polar zone. 

Thus, by using a layer which uses NTC thermistor material as the main ingredients for a 
bolometer layer, |TCR| of a bolometer layer can be enlarged and sensitivity of an infrared 
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detecting element can be raised. 

[0010]As for the above-mentioned NTC thermistor material, it is preferred to consist of an 
oxide material which uses as the main ingredients MnDxOy (one or more sorts of elements 
chosen from a group which D becomes from nickel, Fe, Cr, and Co, 0.2< x<0.9, y=(x+1.5) 
xdelta (0.7< delta<1.3)). Since |TCR| of a bolometer layer is enlarged by using this material 
and resistance in a room temperature can be made small, a high infrared detecting element 
of detection sensitivity is producible. 

[001 1]The above-mentioned bolometer layer is set in part at least, and it is preferred that it 
is an amorphous state. Even when resistivity of a bolometer layer is reduced and an inter- 
electrode distance uses the Kushigata electrode of several micrometers or less by making 
at least a part of bolometer layer into amorphous structure, the resistor characteristic of a 
bolometer layer can be equalized. Contact resistance of a bolometer layer and an electrode 
can also be reduced. 

[0012]The above-mentioned bolometer layer may contain one or more sorts of elements 
further chosen from a group which consists of Li and Cu as an alloying element. By adding 
this alloying element, electrical resistance and TCR of a bolometer film can be controlled, 
and a high infrared detecting element of detection sensitivity can be formed. 
[0013]This invention is a manufacturing method of a bolometer type infrared detecting 
element which forms a light sensing portion supported by a bridge part on a silicon 
substrate, A process of forming a silicon oxide layer connected to this bridge part 
containing a wiring layer, and on this silicon oxide layer, a process of forming this light 
sensing portion so that it may electrically connect with this wiring layer, A process of 
forming an electrode layer, and a bolometer layer formation process which forms a 
bolometer layer on this silicon oxide layer and this electrode layer are included, this 
bolometer layer formation process — MnDxOy (one or more sorts of elements chosen from 
a group which D becomes from nickel, Fe, Cr, and Co.) A bolometer layer which uses 0.2< 
x<0.9 and y=(x+1.5) xdelta (0.7< delta<1.3) as the main ingredients, A target with which a 
ratio of a metallic component contains a mixture of an oxide of Mn and an oxide of D which 
are Mn:D=1:x (0.2< x<0.9), Or it is also a manufacturing method of an infrared detecting 
element being a process which carries out the weld slag of the target containing a multiple 
oxide of Mn and D, and is made to deposit on this silicon oxide layer and this electrode 
layer. By using this method, it has high |TCR| and a bolometer layer with low electrical 
resistance in a room temperature can be formed. As a result, it becomes producible [ a high 
infrared detector of detection sensitivity ]. delta shows the range of an oxygen content 
changed with a kind of sputtering gas, combination of an element which constitutes a 
target, etc. Mixed gas of a non-oxidizing gas, a non-oxidizing gas, and oxygen, mixed gas 
of a non-oxidizing gas and gaseous ozone, or mixed gas of oxygen and gaseous ozone can 
be used for sputtering gas. 
[0014] 

[Embodiment of the lnvention]Drawing 1 is a sectional view of the infrared detecting 
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element concerning this embodiment in which the whole is shown by 100. In the infrared 
detecting element 100, the silicon oxide layer 2 is formed on the silicon substrate 1. 
Between the silicon oxide layer 2 and the silicon substrate 1 , the cavity part 7 is formed for 
heat insulation, and the light sensing portion 8 is formed above this cavity part 7. The light 
sensing portion 8 is supported by the bridge part 9. In the silicon oxide layer 2, the wiring 
layer 3 prolonged to the light sensing portion 8 through the bridge part 9 is formed. The 
wiring layer 3 consists of metallic materials, such as Ti, aluminum, and Cu, for example. In 
the light sensing portion 8, the opening of the silicon oxide layer 2 of the upper part of the 
wiring layer 3 is carried out, and the electrode 4 electrically connected with the wiring layer 
3 is formed. The electrode 4 is formed from Pt, for example. On the other hand, the other 
end of the wiring layer 3 is connected to the detector circuit (not shown). 
[0015]On the silicon oxide layer 2 of the light sensing portion 8, the bolometer layer 5 
electrically connected to the two electrodes 4 is formed. This bolometer layer 5 is formed 
from the oxide material which uses as the main ingredients MnDxOy (one or more sorts of 
elements chosen from the group which D becomes from nickel, Fe, Cr, and Co, 0.2< x<0.9, 
y=(x+1.5) xdelta (0.7< delta<1.3)), for example. According to this embodiment, 
M^COq 3 Ni Q 3 0 2 was applied to the material of the bolometer layer 5. 

[0016]As a material of the bolometer layer 5, at least one element chosen from the element 
of the one atomic numbers 39, 62-71 is set to Q, for example, The perovskite type crystal 
grain child who contains Q, M, and Ti at least when at least one element chosen from Sc, 
Cr, Mn, Fe, and Co is set to M, Material including the by ROKUROA type crystal grain child 
who contains Q, M, and Ti at least, 2) It is also possible to use NTC thermistor materials, 
such as CoAI 2 0 4 which is a p-type semiconductor, NiAI 2 0 4> MgCr 2 0 4 , Mg(aluminum, Cr, 

Fe) 2 0 4 , and MgFe 2 0 4 that is 3 n-type semiconductors. 

[0017]The surface of the bolometer layer 8 or the silicon oxide layer 4 is covered with the 
protective film 6 which consists of silicon oxide or silicon nitride, for example. 
[0018]ln this infrared detecting element 100, if infrared rays are irradiated by the light 
sensing portion 8, the temperature of the light sensing portion 8 supported by the bridge 
part 9 will rise, and, thereby, the resistance of the bolometer layer 5 will change. Between 
the two electrodes 4, fixed bias voltage is impressed via the wiring layer 3. Therefore, 
corresponding to change of the resistance of the bolometer layer 5, the current amount 
which flows between the electrodes 4 can change, and the infrared ray quantity which 
entered into the light sensing portion 8 can be detected by detecting this. 
[0019]Although drawing 1 indicated the infrared detecting element 100 which consists of 
the light sensing portion 8 of 1 , it is also possible to consider it as the infrared detecting 
element 100 which formed the light sensing portion 8 on the silicon substrate 1 at matrix 
form. 

[0020]Next, the manufacturing method of the infrared detection apparatus 100 concerning 
this embodiment is explained briefly. First, the silicon substrate 1 is prepared. Then, a 
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sacrifice layer (not shown) is formed in the field which will be the cavity part 7 in the future 
on the silicon substrate 1. A sacrifice layer consists of an amorphous silicon layer deposited 
by the sputtering technique, for example. 

[0021]Next, the lower layer portion of the silicon oxide layer 2 is formed, for example using 
plasma CVD method so that a sacrifice layer may be covered. 

[0022]Next, Ti accumulates on the lower layer portion of the silicon oxide layer 2, and the 
electrode layer 2 is formed by patterning this, for example. 

[0023]Next, the upper part of the silicon oxide layer 2 is formed, for example using plasma 
CVD method. Thereby, the wiring layer 3 embedded at the silicon oxide layer 2 is formed. 
[0024]Next, the opening of the silicon oxide layer 2 on the wiring layer 3 of the light sensing 
portion 8 is carried out, respectively, and the two polar zone 4 electrically connected with 
the wiring layer 3 is formed. The polar zone 4 is formed using general vacuum deposition 
and patterning method. 

[0025]Next, the bolometer material layer which uses M^COg 3 nickel Q 3 0 2 1 as the main 

ingredients accumulates by a sputtering technique, and the bolometer layer 5 is formed by 
patterning this so that silicon oxide layer 2 grade may be covered. The bolometer layer 5 is 
formed in the state where it was electrically connected with these electrodes 4, between the 
two electrodes 4. The desirable weld slag conditions of a bolometer material layer are 
mentioned later. 

[0026]Next, the protective film 6 which consists of silicon oxide or silicon nitride deposits on 
the whole surface. Then, it leaves the light sensing portion 8 and the bridge part 9, the 
protective film 6 on a sacrifice layer and the silicon oxide film 2 are removed by ion milling, 
and a sacrifice layer is further removed selectively by etching. The infrared detecting 
element 100 which has by this the bridge part 9 and the light sensing portion 8 supported 
by the bridge part 9 is formed. 

[0027] Drawing 2 is a perspective view of other infrared detecting elements 110 as which 
the whole is expressed in the numerals 110 concerning this embodiment. Drawing 1 and 
identical codes show a same or considerable part among dr awing 2 . By drawing 2 , the 
silicon oxide layer 2, the bolometer layer 5, and the protective film 9 which were provided 
on these show the state where it was removed so that the shape of the wiring layer 3 and 
the polar zone 4 may be known. The electrode 3 is the tandem-type shape which countered 
mutually, and the electrode width W (the length of a x direction) and the inter electrode 
distance L are W/L=70micrometer/1 micrometer. By using the electrode 3 of this shape, the 
length of the field arranged face to face by the two electrodes 3 becomes large, and the 
resistance of the infrared detecting element 110 can be made still smaller. 
[0028]Next, the weld slag conditions for forming a bolometer layer are examined. In the 
infrared detection apparatus 100 used for examination, the layer which uses 
Mn l Co 0 3 nicke 'o 3°2 1 as the main in 9 redients was used as the bolometer layer 5. This 
bolometer layer 5 was formed by the sputtering technique, without not heating the silicon 

http://ww4.ipdl. inpit.go.jp/cgi-bin/tr^ 2/12/2009 



JP,2002-250655,A [DETAILED DESCRIPTION] 



Page 6 of 9 



substrate 1 and cooling. 

[0029]First, as a target used for the sputtering technique, press forming of the powder 
mixture of Mn 2 <D 3 , NiO, and CoO was carried out to the shape of a disk (3 inches in 

diameter, and 10 mm in thickness), and the sintered compact obtained by calcinating for 24 
hours at 1300 ** in the atmosphere was used. On the other hand, as sputtering gas, the 
mixed gas of Ar and 0 2 or the mixed gas of 0 2 and O g was used. Weld slag conditions 

held the degree of vacuum in a chamber to 0.5 Pa, and heating and cooling made the 
silicon substrate 1 that of the line trap potato. 

[0030]The ratio of the partial pressure of gas of sputtering gas, (A) Six kinds of sputtering 
gas, Ar:O 2 =1:0, (B) Ar:0 2 =5:1, (C) Ar:0 2 =3:2, (D) Ar:0 2 =1:5, (E) Ar:O 2 =0:1, and (F) 

0 2 :0 3 =9:1. It used, the bolometer layer was formed and the infrared detecting element was 

produced, respectively. An infrared detecting element is each weld slag condition, and it 
formed it five pieces at a time. Manufacturing conditions other than a weld slag condition 
are the same. The polar zone was taken as the comb shaped electrode of electrode width 
(W) / inter electrode distance (L) =70micrometer/one micrometer as shown in drawing 2. 
[0031] Drawing 3 is a schematic diagram of the measuring jig 20 for measuring the electrical 
resistance of an infrared detecting element. The measuring jig 20 has the standing ways 21 
which consist of metal etc., and the temperature sensor 22 which measures the skin 
temperature of the standing ways 21 is formed on the standing ways 21. On the standing 
ways 21, the electrode pad 25 which carries the polar zone 24 to which the lead 23 was 
connected is formed. 

[0032]The above (A) The infrared detecting element 100 produced using each weld slag 
conditions of - (F) stuck the silicon substrate 1 on the standing ways 21 using the 
instantaneous adhesive, and fixed it on the standing ways 21. The wiring layer of the 
infrared detection apparatus 100 was connected to the polar zone 24 by the bonding wire 
26, respectively. 

[0033]The inter-electrode electrical resistance of the infrared detecting element 100 was 
measured using the direct-current 2 terminal method. In the direct-current 2 terminal 
method, the current which flows into the lead 23 was adjusted to constant value so that the 
voltage impressed between the wiring layers of the infrared detecting element 100 might be 
first set to 3.5V at 30 **. Then, the electrical resistance between wiring layers was 
measured. The standing ways 9 put temperature into the thermostat which can be set up 
arbitrarily in the range from 0 ** to 70 **, are two or more preset temperature, and 
measured electrical resistance. Thereby, the electrical resistance between wiring of the 
infrared detecting element 100 at two or more preset temperature (a room temperature is 
included) was measured. 

[0034]Then, TCR (temperature coefficient of resistance) was calculated from the following 

formulas (1) based on the measurement result of this electrical resistance. 

[0035] 
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TCR=(deltarho/deltat) (/t) x100 (1) 

However, t expresses temperature (K) and rho (omegacm) expresses resistivity. 
[0036]The element noise in case infrared light does not enter into the infrared detecting 
element 100 was measured. Measurement of the element noise was performed by a 
frequency spectrum detector detecting the voltage generated when bias current is 
controlled so that the direct current voltage 3.5V is impressed between wiring layers. 
Measurement was performed by measuring an element noise in case frequency is 2 kHz 
about each infrared detector. An element noise has the character to be inversely 
proportional to the sensitivity of an infrared detecting element. 

[0037]The measurement result of the element resistance (R) in the absolute value (|TCR|) 
of TCR of the infrared detecting element 100 produced on condition of above-mentioned 
(A) - (F) and a room temperature (300K) and an element noise is shown in Table 1. As 
shown in Table 1, a part of (D) Ar:0 2 =1:5 removed |TCR|, it was more than 3.0%/K 

altogether, and was good. About elements other than (A) Ar:O 2 =1:0 and (B) Ar:0 2 =5:1, 

element resistance was below 100komega and was good. About elements other than (C) 
Ar:0 2 =3:2 and (D) Ar:0 2 =1:5, the element noise was below 100nV/rootHz and was good. 

[0038]By adopting a comb shaped electrode as the polar zone, and adjusting the 
manufacturing conditions (the ingredient and partial-pressure-of-gas ratio of sputtering gas) 
of a bolometer layer from the experimental result shown in Table 1 , Element resistance of 
an infrared detecting element can be made below into 100komega which is a level which 
can operate in the detecting circuit which uses this infrared detecting element. High |TCR| 
more than 3.0%/K can be obtained. It is also possible to obtain the low element noise below 
100nV/rootHz. 

[0039]Next, the experiment which investigates the difference of the crystallinity of the 
bolometer layer which uses as the main ingredients Mn 1 Co Q 3 nickel Q 3 <D 2 1 produced using 

the sputtering gas of above-mentioned (A) - (F) was conducted. In this experiment, first, 
oxidizing film Si0 2 was formed on the Si substrate, and the M^COq 3 nickel Q 3 0 2 1 thin film 

was formed according to the film formation condition of (A) - (F) on it. And the X diffraction 
pattern of the bolometer thin film formed with the monograph affair was analyzed. 
[0040]As a result, about the film of (C) Ar:0 2 =3:2 and (D) Ar:0 2 =1:5, the pattern in which 

the diffraction peak of the field (400) of the crystal structure of a spinel type and the 
broadcloth pattern resulting from amorphous structure overlapped was observed. In 
particular, in the film of (D) Ar:0 2 =1 :5, the diffraction peak of the field (400) of the crystal 

structure of a spinel type had appeared strongly. About other films, only the broadcloth 
pattern resulting from amorphous structure was observed. 

[0041 ]The place which observed the fine texture of the membrane surface with the atomic 
force microscope (AFM) further about the thin film which investigated these X diffraction 
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patterns, (C) About films other than Ar:0 2 =3:2 and (D) Ar:0 2 =1 :5, it turned out that particle 

diameter is the high organization of surface smoothness which microscopic particles of 30 
nm or less have deposited. The film of (C) Ar:0 2 =3:2 is the organization which the particles 

whose particle diameter is 50 nm - 100 nm deposited, and it turned out that the film of (D) 
Ar:0 2 =1:5 is the organization which the particles whose particle diameter is 100 nm - 200 

nm deposited. 

[0042]The film (for example, film of (A)) which has amorphous structure from the result of 
the above X diffraction and texture observation, Since particle diameter has the high 
organization of surface smoothness which microscopic particles of 30 nm or less deposited, 
when a bolometer layer is deposited on the polar zone, the contact resistance of the 
interface of a bolometer layer and an electrode becomes small, and is considered that an 
element noise is reduced. 



[0043] 
[Table 1] 





| TCR | 


R 
(k Q) 


(n V//*Hz) 


(A) A r : O s 
= 1:0 


5. 0 — 5. 5 


6 0 0-650 


5 0—6 0 


(B) A r : 0 2 
= 5:1 


4. 0 — 4. 5 


15 0-180 


5 0-6 0 


(C) A r : O a 
= 3:2 


3. 3 — 3. 6 


9 0—110 


10 0—120 


(D) Ar:O s 
= 1:5 


2. 8 — 3. 1 


6 0—8 0 


2 0 0—220 


(E) A r : O a 
= 0:1 


3. 5 — 3. 9 


8 0 — 9 0 


6 0—70 


(F) 0 2 : 0 3 = 
9 : 1 


3. 7 — 4. 0 


9 0—10 0 


5 0—6 0 



[0044]Although Table 1 showed the example which applied the Mr^Cc^ 3 nickel Q 3 <D 2 1 thin 

film to the bolometer layer, a bolometer layer — MnDxOy (one or more sorts of elements 
chosen from the group which D becomes from nickel, Fe, Cr, and Co.) When consisting of 
an oxide material which uses 0.2< x<0.9 and y=(x+1.5) xdelta (0.7< delta<1.3) as the main 
ingredients, the film of an amorphous state with high |TCR|, and low element resistance 
and element noise can be formed by controlling the ratio of the partial pressure of gas of 
sputtering gas. 

[0045]Element resistance can be further reduced by adding additives, such as Li and Cu, to 
such a bolometer layer. 

[0046] Infra red detection sensitivity of the infrared detector produced using the conditions of 
(A) - (F) shown in the above-mentioned table 1 is improving in each case in comparison 
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with the conventional infrared detecting element. 
[0047] 

[Effect of the lnvention]ln the infrared detecting element concerning this invention, so that 
clearly from the above explanation. Since |TCR| of a bolometer layer is made high when a 
bolometer layer forms NTC thermistor material from the layer used as the main ingredients, 
and element resistance [ / near the room temperature ] can be made small, the high 
infrared detecting element of detection sensitivity is producible. 

[0048]especially — NTC thermistor material — MnDxOy (one or more sorts of elements 
chosen from the group which D becomes from nickel, Fe, Cr, and Co.) The high infrared 
detecting element of detection sensitivity is producible by considering it as the oxide 
material which uses 0.2< x<0.9 and y=(x+1.5) xdelta (0.7< delta<1.3) as the main 
ingredients. 

[0049]By setting a bolometer layer in part at least, and making it into an amorphous state, 
the resistor characteristic becomes uniform, and the contact resistance of a bolometer layer 
and the polar zone becomes small, and an element noise can be reduced. 
[0050]When a bolometer layer carries out Li or Cu and adds, element resistance can be 
reduced further. 

[0051 ]ln a bolometer layer formation process, by controlling weld slag conditions, TCR and 
element resistance can be controlled by the manufacturing method of the infrared detecting 
element concerning this invention, and the high infrared detecting element of detection 
sensitivity can be produced by it. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1l lt is a sectional view of the infrared detecting element concerning an 
embodiment of the invention. 

[Drawing 2] lt is a perspective view of the infrared detecting element concerning an 
embodiment of the invention. 

[Drawing 3]lt is a schematic diagram of the measuring jig used by an embodiment of the 
invention. 

[Drawing 41 lt is a sectional view of the conventional infrared detecting element. 
[Description of Notations] 

1 A silicon substrate, 2 silicon oxide layers, and 3 [ A cavity part and 8 / A light sensing 
portion, 9 bridge parts, and 100 / Infrared detecting element. ] A wiring layer and 4 The 
polar zone, 5 bolometer layers, and 6 A wiring layer and 7 
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[Drawing 2] 



JP,2002-250655,A [DRAWINGS] 



Page 2 of 3 




http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A 0 /o2F%2Fwww... 2/12/2009 



JP,2002-250655,A [DRAWINGS] 
[Translation done.] 



Page 3 of 3 



http ://www4.ipdl .inpit.go.jp/cgi-bin/tran_web_cgi_ejj e?atw_u=http%3 A%2F%2F www. . . 21 1 2/2009 



